Experimental solubilities are reported for anthracene dissolved in six binary alkane + 2-ethyl-1-hexanol and four binary alkane + 1-pentanol solvent mixtures at 25°C. The alkane cosolvents studied were hexane, heptane, octane, cyclohexane, methylcyclohexane, and 2,2,4-trimethylpentane. Results of these measurements are used to test two mathematical representations based upon the combined nearly ideal binary solvent (NIBS)/Redlich-Kister and modified Wilson equations. For the 10 systems studied, both equations were found to provide an accurate mathematical representation of the experimental data, with an overall average absolute deviation between measured and calculated values being 0.6% and 1.0% for the combined NIBS/Redlich-Kister and modified Wilson equations, respectively.
Introduction
This work continues our establishment of a solubility database for crystalline nonelectrolyte solutes dissolved in binary solvent mixtures containing either alcohol or alkoxyalcohol cosolvents. Such systems exhibit hydrogen-bond formation, and the measured solubility data is being used to test the limitations and applications of various thermodynamic mixing models. To date, we have shown that predictive expressions derived from mobile order theory and the Kretschmer-Wiebe model provide very reasonable estimates for the solubility behavior of anthracene in 57 different binary alcohol + alcohol solvent mixtures (Powell et al., 1997b) , and for pyrene in 42 different binary alcohol + alcohol mixtures (McHale et al., 1997) . Deviations between predicted and observed values were on the order of (2%, with the various alcohol self-association stability constants determined from a regressional analysis of vapor-liquid equilibria for binary alkane + alcohol systems. Both thermodynamic treatments included formation of homogeneous self-associated and heterogeneous crossassociated hydrogen-bonded chains. Powell et al. (1997c) recently utilized mobile order theory and the Kretschmer-Wiebe model to describe the solubility behavior of anthracene in binary alkane + alcohol solvent mixtures. The study examined whether the two mixing models could predict anthracene solubilities using association constants and binary interaction parameters deduced from vapor-liquid equilibria (VLE) data for the same alkane + alcohol system. The authors found that both models performed satisfactorily. The Kretschmer-Wiebe model did provide, however, slightly better fits of the VLE data and slightly better predictions of anthracene solubilities. In fairness it should be noted that for many of the systems the VLE data was at a higher temperature than the solubility data, and the calculated stability constants were extrapolated back to T/(K) ) 298.15 using an assumed value of ∆H°/(kJ mol -1 ) ) -25.1 for the standard enthalpy of hydrogen-bond formation. Subsequent computations indicate that this value is much too large. More reasonable values are ∆H°/(kJ mol -1 ) ) -19.6 and ∆H°/(kJ mol -1 ) ) -10.6 for the Kretschmer-Wiebe and mobile order models, respectively. The lower * To whom correspondence should be addressed. e-mail: acree@unt.edu; FAX: (940) 565-4318. To increase the solubility database available for such comparisons, we are in the process of measuring additional solubility data for pyrene (Herná ndez et al., 1998) and anthracene in binary alkane + alcohol solvent mixtures. In the present communication we report anthracene solubilities in six binary solvent mixtures containing 2-ethyl-1-hexanol with hexane, heptane, cyclohexane, methylcyclohexane, and 2,2,4-trimethylpentane and in four binary solvent mixtures containing 1-pentanol with octane, cyclohexane, methylcyclohexane, and 2,2,4-trimethylpentane at 298.15 K. Anthracene solubilities in binary hexane + 1-pentanol and heptane + 1-pentanol mixtures are reported in an earlier publication (Powell et al., 1997c) .
Experimental Methods
Anthracene (Acros, 99.9+%) was recrystallized three times from 2-propanone. 2-Ethyl-1-hexanol (Acros, 99+%), 1-pentanol (Aldrich, 99%), hexane (Aldrich, 99+%), heptane (Aldrich, HPLC), octane (Aldrich, 99+%, anhydrous), cyclohexane (Aldrich, HPLC), methylcyclohexane (Aldrich, 99+%, anhydrous), and 2,2,4-trimethylpentane (Aldrich, HPLC) were stored over molecular sieves and distilled shortly before use. Gas chromatographic analysis showed solvent purities to be 99.7 mol% or better. Binary solvent mixtures were prepared by mass so that compositions could be calculated to 0.0001 mole fraction. Karl Fischer titrations performed on select samples both prior to and after equilibration gave, to within experimental uncertainty, identical water contents (mass/mass %) of <0.01%. The methods of sample equilibration and spectrophotometric analysis are discussed in an earlier paper (Powell et al., 1997a) . Experimental anthracene solubilities in the six binary alkane + 2-ethyl-1-hexanol and four binary alkane + 1-pentanol solvent mixtures are listed in Tables 1 and where N represents the number of binary solvent compositions in each solvent set. For 9 of the 10 solvent mixtures studied N ) 7. In the case of the 2,2,4-trimethylpentane + 2-ethyl-1-hexanol solvent system, anthracene solubilities were determined at eight binary solvent compositions, and N ) 8. c Adjustable parameters for the modified Wilson equation are ordered as Λ BC adj and Λ CB adj .
2, respectively. Numerical values represent the average of between four and eight independent determinations, with the measured values being reproducible to within (1.5%.
Results and Discussion
Acree and Zvaigzne (1991) suggested possible mathematical representations for isothermal solubility data based upon either a combined NIBS/Redlich-Kister model or a modified Wilson equation where the various S i and Λ ij adj "curve-fit" parameters can be evaluated via least-squares analysis. In eqs 1 and 2 x°B and x°C refer to the initial mole fraction composition of the binary solvent calculated as if solute A were not present, a A (s) is the activity of the solid solute, N is the number of curve-fit parameters used, and (x A sat ) i is the saturated mole fraction solubility of the solute in pure solvent i. The numerical value of the activity of the solid solute used in the modified Wilson computations was a A (s) ) 0.009 84. The computation of a A (s) from enthalpy of fusion data is discussed in greater detail in a previously published paper (Powell et al., 1997a) .
The ability of eqs 1 and 2 to mathematically represent the experimental solubility of anthracene in the 10 binary alkane + alcohol mixtures is summarized in Table 3 in the form of "curve-fit" parameters and percent deviations in back-calculated solubilities. Each percent deviation is based upon the measured anthracene solubility data at the seven different binary solvent compositions, except for the binary 2,2,4-trimethylpentane + 2-ethyl-1-hexanol solvent mixture. Solubilities were determined at eight binary solvent compositions for this latter solvent system. Careful examination of Table 3 reveals that both equations provide an accurate mathematical representation for how the solubility of anthracene varies with solvent composition. For the 10 anthracene systems studied, the overall average absolute deviation between the experimental and calculated values is 0.6% and 1.0% for eqs 1 and 2, respectively, which is less than the experimental uncertainty.
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